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PURPOSE: An organic anti-reflective coating 
material composition, a method for forming pattern 
using the composition and a semiconductor device 
using the method are provided, wherein the 
composition is used as the undercoat of a 
photoresist for increasing the uniformity of pattern to 
prevent the resist pattern collapse and to reduce the 
standing wave effect remarkably. 

CONSTITUTION: The organic anti-reflective coating 
material composition comprises a crosslinking 
agent; a photo absorbent; a thermal acid generator; a solvent; and a base. Preferably the base is 
triethanolamine, 1 ,3,3-trimethyl-6-azabicyclo &lsqb;3,2,1 &rsqb; octane or a pyridine-based compound, 
and the content is 10-300 mol% based on the amount of the thermal acid generator. Preferably the 
crosslinking agent is represented by the formula 1 or 4, wherein R1 and R2 are a methyl group; R3 is H; I 
is 0.2-0.5; m is 0.05-0.3; and n is 0.2-0.75. Preferably the photo absorbent is represented by the 
formula 2; and the thermal acid generator is represented by the formula 3. 
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i % oie oise rag sagfe 



B »EXI2| £01 AO HHS S3 99NAI, HH©2| 5Si£M e3[A|3|31 919 MSBte SSaiXl^eoj m¥9| m. £31 fcfHAI gf«Bt2| 5 

iSSCHI BB 2°£, UBSIE! £31 fc+BA| £X|°|21 3Un*ll, 8S^H. 3E\J1 mtt^^MOW AHg31l S3IM E81»0) 1021 BB gy EH 

@ ¥LiS 4 s £31 BBAI »X|BJ »|g»fe dh B iJgOil 21 B o^, t f^ A[ ^ Z |D| 5 ah-- ^ogj ^3°J sem 

SjJKstandino wave effect)* 8*161 8£AIIf 4 &e » (HUH £31 BttAJ »X|Bf 88*°| 9399 HHE! ¥tf SI ejXiei 5Hfltt & 



CHS£ 
£1 

SAilAH 

£1-E4b b 1 12 011 1-4011 WE £3| BBAf AfgB £3| BBAf 8 XI a* 21 *j*|| 120nm L/S 88*JI DHH2J B2i UEftH 51 

om, 

£ 5~£ 8£ U|j2O0 5-8011 HIE £31 fcfffiAl »XW 5^11 MSB £31 U»AI 8XW2I gfll 120nm L/S 88XII BHE2I BB^ UEft" >j0l 
II, 

£ 9~£ 12fe B 4IAI0II 1-4011 CUE £31 B^AI 8X1 at i^il AI8B £31 fc+HfAI- 8XR2I ^'Xil 120nm L/S 88SI HH02J B2i U 
Eltd 20|H, 

£ 13~£ 14fe B 88 6IAI01 5 ^ 60ll WE £3| BBAI 8Xm> SSMlAlgB £3| BBAf »X|Q|2| 120nm L/S 88» EHS2J BBM 
UEfbH 3S0IP. 

£ 15b til JH Oil 9 Oil IfE £31 BBAf 8 XI Of M8B £3| BBAI 8X|°|2J &|A 120nm L/S S8JII BBM UPtH 30IJ3, 

£ 16g B ^AIOII 7 OB D}E U&M ^X|Q| MS& fcfBAI &X|SfS| «n 120nm L/S 889 HHS2I B^M UEiyj 201 

O. 



if 8 21 tfA||8 

B &1£ XII 21 ^01 Ail HHe 530il/d. 1^21 5^£M ^^fAI^I^I ?I6H AfgSSf 5S2ilX|^^2J ^, £31 B^Af ^Xl^f 2^ 

ion ae 32^Ai, ue»qe! °^i bbai sxietsi £goj ^jhxii, gaibiymi^ 8»*ausi3 a^tttiin §21 s^oii ah^^i s^ii £°j 

&o^Mi lg2J BB0I ^^OIH DHe ¥US ^ 2i£^ £ £31 B^Af ^X|o| OIM 0|g& EH© g^^SOil at! 201 
□ . 

5DIAII EH§I1^ S§01l/Hfe SSaiXl^e n|o| g f «m ao| £Be} 90 , » ¥ o[o| ^AfOll 216H 88X11 BH@2J CD(Cntical Dimension)21 ^gOI 

mi\W*\7t gjOIBQ. WZIM Oil 3Hfi5PI 9l8h0t £8 8S!e S S^moi fifMB WOl^ ^Xl^e 88WI A| 01 Oil ^g5^| g 

feai. oi mmm %*^o\ B^Af axwoia bq. 

0121^^ BBAf SX|S|0||b ¥31311 BBAf »X|Bf]| £31311 fc*HAJ SXISfOI MO. 
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gJB3B 8 21 311 ^Xl°|2| 2f 5^^^e0ilAH S^£lb gU£ 911, BAl»X|St ^ □ ^Oil S^aiXl^l 3gff d}) SM£|IX|±M 

§OH(HI 2I6D BMSXI^OI g6H3XI SOW BP. §6HS ?I»0I BAJ»«ats Wl 01 3(bake)A1 Oil BEAI ^jiPl SAPS* 

3I£IO)0* BQ. Ojaf/d yBA|> »»Bf 3Hflflll 5EBBP. 

5 AH. BAfgMBfg y^AH SjXIISPI ?imOI g§|g S^6[2 910\0\ BP. OIS ?)6H SS^Xill S»»te ^01 UB2| 

OIP. 

SUW, BAf ^X|2|£ ^j2«I» 2U2AI3PI mUM «fiS StteQI 01 CHI MgSfe 201 8tf tt»»IOIP. 

£ ^gXfOil 21 6U D\ ^SS fcg Polymer 41(1000) 6691-66940)1 AH fe, 3fjiL«£A| Pg 1£ 3AI9b AfSm^H, ©14>*ll£fe 

pe »ttf&i 2^ HAisjfe sadiysiiks ajsshp. naia, a^tt«9a£fc 2-»oie^ai«!*i »yB^onygsmoie(3W*i 3)1 a»s» 

BP. 





oi2ii>£ Dmn. a s H^w«yxiia s»»fe ^^1 bbai axm 53^21 S¥ &:mb ma as use bbai axistssAisi ^3, 

^ SBHf ^(standing wave effect) SSSI 4*88HaEP, BHB g&AI B£0I « AlPSIS S?I25 MI^DI DIM SHE! 

s Aisspioiife sbb §01 aiap. oia-iB 3 Aipai^ 22/21 nueoi ^Lixifc b&m suspie wes 01a 4 2ib ah££ 

£g2| JH&OI 23£iaP. 



oioii s usxf^ &:>ib bist as 7(j2n, ae^xii si flaugm s»»t e&2i ubai sxm ss^ou aicn/H 01 nub eaon &ouh 

DHBOl ^LiXIfe B^s UPLH^ EXJISs 8H35PI ?)8H E^E^SIS S. £PI 5^011 %J\m P SPIB S3K H^B y&!Af «X|S>o| 
«XI 8fEA)E IIHBOI ¥PXI£= B&§ »Xlff 4 21 mm ^^)l£IO) S ^^rn^ii S£P. 

PPA), B ^S2| Bsa | g IPfej S§0)IA). ^ ArF(193nm) OISB ^OlAil HUB ^9.^ Bl ^ SiE^ Sf 

^^l y^Af ^Xl^ 5^11 G)l 2iP. 
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seb, s ^r^ia as i^ii oismoi m&m samfe a ja§ xiismfe 01 s □ ^301 shp. 

^pisj ^^m ^amPi ?ib s ^39 ^pi bba[ axis* sase^iaxii, assail, gtfugfli as %mm sa»t opioii s 
pii p s^b n bp. 

□am, 01 n oisb line #pi ^pibbai axis? ni^^is &¥ou ssofb bpii; mioia §§25 puaai^ ^pi bba[ 

axists aast^ bph; &pi °pi bba* axis* #«oii s^aixi^e ssmn tas * Baetoi ssaixi^e nn^e aaAisife bpii; 
§y &pi sssnxi^e nbs of^a^ mo\ &d\ bba* axi^e ^sm, m^ss ^mo\ m^e lee ggAiPi^ b^is oi¥ 
oixi^ *e 3 bp. 

gg9 ?a as 3§ 

a spi bbm axm s^M, ^ PKaais Atgv 4* aifc aa«. a a*a. a^aan a ^pi^ohm sbsi^ ^^eoii ah^ 

01 2PIM SPfeii ^AfQai^oj aaB UH^M 4*32£ BH 4= 2JPII »fc £&M0I1 SB 201 P. 

01 HH, SPI^b pH 8-13SS9 gPI£M £b 3, »BS!»Pllte pH8~1 1 SE9 SPIgg £b 2, §Qi UlBSIWPIIfe pH 8-10 §S9 gP|g 
S 3>fe 20IB Pf^B UK ?XH3B SB82I OUSte Mai OUBM OfB, 1.3,3-MdlOUl-6-OfX>d|MfOI^£[3,2,1 SE= ni£ISPII SH^s s 
ii^ 91Q. 

gpi9 a^as B^aaa a a on chskm io~3oom% se^ »t aoi ma^ia uk □ saoi g^aaxiioii m\o\ 101% oiboib hh& ¥ 
was axiwt aa^j Dioimn. 3oo§%i on s^oii^ aani 1001 sapi aa. ^ mpeib ueh9 naoi ^oixi^ sxiipi 4 
sip. 

oisn*^ a ?i 9 §pffe «i bbai axm sae aaa »B¥9 aa aa ai?i^ etaa »«, a a ssai ime^ 4>3H£ 

BaOI¥tefi|Ba 22£ swap. 

pi sffif^ is sAisi^ mmmm Msmfe 301 dfa^mp. seb pm sisf^ 4^ haisj^ mmmm K\gm 4£ ^p. 
[M^l 4] 




OH 



AIOIIAI, I, m, MblOIH 3 0.2-0.5 S0I2, 0.05-0.39 §4^0|D1, n£ 0.2-0.759 S40IP. 

□am, ^s^xii^b £M 2^ sAtab Maidiyim^ aasia Msmfe 501 wasimoi, □ sa^ ^^1 aa,^ 1^ hais^ m^m 
ioo^a¥oiipmoi 5o-4ooea^B 501 ^a^imp. b^, □ uaoi 5oea^ oiboib g^B ^^m^i^f oibi?] bb 

m annies Mgm^i^ o^n, 4ooea¥ s^ib e^si aa bsoi ^oipxi bto»ai bbm axi^ gsi^ aan ^hai aaxiisi a 
oh a Bass on ssHsoi m&m ^m^\ &q. 

m\H t BBAI PH2AI5IPI ?]B ^OH^ AfgEI^ g^^^^ll^^ ^^1 1}^^ 3°^ SAIEJb Mg^b ^01 Hfa^imP. 

8^ saxiisi Bae ^jsxiisi as looga^oii amoi io-2oo#a¥B ^oi uia^iB uk n Baoi ioga^ diboib ggsi b^oi 

801UXI ao^AI ^71 BBAI aX|S| aaM 3 g A) ^^^19 gOH » B^^Oll g6H£JCH ISI ^M^^f 2iH, 200^a¥ 

sea ^oi aoj/H aaxpsi nneoii aaa sp. (6JB ^mp&i«) 

soH^fe H^^^j ^an 0111 oil 91^ ofAimioi^, 0111 ^eiioim, 3-dii^ai 0111 h^hisuioie, mm Mew 4 si^oi, 3 
Bag Piinxii looea^oii m\o\ i.ooo-io.ooosbvb ^01 dfa^mp. 

sBafe aom ^011 esb * i^se ^asie atiaaasva *>oi aasi^, oig^i ^9 ^011 96H a 
pi sw&! 1 aEb 4^ aAisfe siBMoi as^^B a^^i 29 ^aidiy siifeat pij2sb»oi Pfiiaoi, 01^ aaxiig eonoii eansxi ^ 
pi bbm yxi°^ aaa^ii sp. 

9XII2JOS B3I BBM g/Xie ISii 0IS8IOI BEXO DIMIBa S^Ste ^g, 

(a) ^PI9 ^Pl BBAf ^X|°| HI^2JS ^«oil SSsffe BP1I; 

(b) tfilOIH 5§2£ PfJHAI^ ^P| BBM £X|ejM g^m^ BPII; 
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(c) m\ 851 yew gfxi°i &¥0ii ssaixi^sg e§8 Dse#8K>i sseiixi^s Mgs aaAisifc eais oi^otsp. 

4PI (b)B3ll2| HII0I3 SSS 150 LUI 300T32I 2E0IIAI 1 U XI 582* -frBHW. E8, &5I (c)B3II2| i) kifS 8 Eg*; Efe ii) k^S E 
fc Eg*OII WI0I3 S9s 8A|8lfc B5IIB P 588 4 s HSW, M0|3 g§£ 70 LHXI 200*COilAH 20I bfi^SiQ. 

E8 &5I E25§£ 882SAI ArF, KrF SI EUVM fiSWfe 3!Xf2j£j(DUV; Deep Ultra Violet), E-H, X-G 80I Ar8i 40f HP. 

£ 889 y&!Af gfX|°tS 381, 2g£!°£ 193nm ArF SI 0I88 SOI All HHS g& SSOil 381? OH m^Sj #2S¥P°J y A fM §3[5|2 
S »XISfOI S8II* ^(standing wave effect)S ^ XH SI 2±AlfJ ^ ^ OJUH MPBIB-282I HH@1 ^*!°S Eli 4 HP. 

as. s Baon/dfe &5i 8?i yyAf gxms oismoi miee s«bssjm asa beh ±na wsae ssoiq. 

oi » s bss ai aim oil sisoj #a«8i gasta^ w, e baioh^ **%m ouimb 2 si s s ^soi »pi gAioiioii anoi 889fe 2£ oi 

UP. 

UIjUOH 1 : 851 UBAJ 8Xlg ^il 0I88 85| U8AI SX|e|2l XII 2 8 ISg^^S 

&5| SMM IS 5AI£Jb 5fjnX|| 0.13a. &51 2S SAISIfe 3 84* XII 0.13g, &5| 3A|£|fe Btf88XII 0.085gl R^W 

S edl^ Dill Oil Ell ^ OfAllEIIOIS §0H 13g Oil 86HAI2J * 0.2/*i2| QIAIIfiPS Sj&AI?! 85! 8X|Qf «l3E8rHP. 

OIS^I H£g 85| UffiAl ailBf i^ei *|£IS 9U0IIH 9I0II ESAIEJ * 240TCOIIAI 90S 2* HOI 3 8101 ^jSAIHQ. 51:29 851 Uffi 
A| g/Xiei 9|0| ClariantM AX1020P(&8XII§) £J@3IB 388 * 120TC01IAI 90£Zt HIOI3WHQ. HI 01 3 * ASMLAF5J ArF ESSdll 01 S 
8*01 taAIZl * 12013 CHI AH 90S2J PA| b||OI3 6rHP. 01 91 01 BIB TMAH 2.38 8&e*!e 0188*01 8&5I0I 89819201, 3 

IBM sneoiass *B!8»ho. 3 e ia ^euf, s im m@a H^m^oi ^Afpaia s^si sao. ae ^ai 

pai^ 2^0^ b!»oi nweoi ^l-\x\^ m ao. 

uiaoii 2: s^a spi yejAj srxis ^^^e oiser s^i b&aj ^xieia as ^ nHeg^^s 

4f^| IS 5A|£lfe Pfjna 0.13Q, #D\ 2S SAISfe 3 S^fli 0.1 95g, «5I 32S SA|£Jb Btf »4S»I 0.085gl HS1 

gj] 0j|^ Oil Ell = OfAIIEIIOIS gOH 16.25g Oil g6HA|^|* 0.2 DIAillEIM SBAI^ ^^l y^Af 5^11 Hl^m^P. 

oi® y 1 12 on i ju ^ans ^^i y^Ai ^xieii a^eni, imes^ a^s e 2011 upuiap. e 2e nHea 

Hsm^oi ^Mpai^ S88B mam +i\ hp. 

UIj2« 3: S6f9 851 BffiAf SXIS i^ii 0188 S^l UfiAl »»Bta Xlli 8 IHiS^S 

«5| IS 5A|£Jb 5r3«l 0.13g, «P| 2S HAI£Jb S 8^» 0.2275g, ^51 32S SAl£ib H^S^M 0.085gM HS 

88 B£I8 Dili Oil HIS OfAIIEIIOIS 80H 17.37gOII S8HAIEJ * 0.2 mS 0IAIIBEI8 S3fA|^ B&Af ^X|Q| 5^11 SlSSfaP. 

01* fef^i uihoo ia 888 ^^2S 8^i y^Af mxwm %\£f>\n, mi© i^^si imi e 3011 pplhmp. e 3m hh^^j 
Hsnf^oi«Afpai^ s^gii ^\ ap. 

aiI2 Oil 4: 8P| ^XI8 5^11 0188 8^1 y^Af ^XI^ISJ «I5 ^ IIHiig^^S 

8PI IS SA|£Jb 0.13g, «5| 2S HAI£Jb » S^^l 0.26g, 32S SAIEjb 8^8891 0.085g^ 55i 

^1 ^Bl^ Dill OIIEilS OfAIIEIIOIS §0H 19.5gOII g6HAI^j ^ 0.2 /^°J DjAII^EIM e^Ai?1 ^IL^Af %X\°> ^11 Xll^mSP. 

01^ til H2CMI 121 8^8 ^S2S M&%£M%m ^m\0\ 3 E 4011 PPUiaP. E 41 S3 EH© 

£1 HSUfgJOl ^MPBIB 2^2Je *88 40| HP. E8 ^AfPdl^ Sg^oS eiSKM HHeOI ^UXIb 8^E 8 40f HP. 

«PI UI30II 1 LHXI 45H ^BM S£I»B P8 S 13* 8P. 



[fi 1] 









(^^3) 








0.13g 


0.13g 


0.085g 


13g 




uliE^l2 


0.13g 


0.195g 


0.085g 


16.25g 






0 13g 


0.2275g 


0.085g 


17.37g 






0.13g 


0.26g 


0.085g 


19. 5g 


q Ai-cfel^- 



bliaOfl 1-40IIAI 8 ^ H^OI 85! ygJAt 8 XI Of XII2AI ^3«l 8 8 S^»2| 5^ Oil 8X801 W8AJ 8X|S| Zgmm ^ 

^«lb ^MQB|B2| SXI 58 flHSM SOI^i HP. 

toon 5: S^2| 851 y&!Af 8X18 0188 851 y«!AI »X|a|2| qj Bjjgg^^s 
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l£PI 15 HAISJb 0.13Q. £PI §WM 25 5A|£Jb S B4>Xil 0.2275g, 3}fi[±i SAISJb B^USHI 0.0005gl 

Ez\m 0111011915 owiaois §oh i7.37g oil sauia * o.2 w°\ Di Aii^EHM saAia s^i yew a xi st »s»ap. 

oi^ 6pi uijuoh ia sue H da2s yyAi »xibjs nsto imesg^ge 4B»oi □ 111 e 5011 ppmap. e 51 as eh@ 
£j R^mmi ^Afpai^ esse s^eig 401 aa. 

bljnotl 6: e&2| £}| tfBAJ SJXIg ^ii OlSfi #31 fc+ffiAJ »X|St2| » IIHegS^ii 

4PI m^M 15 SA|E|£ 31j2»| 0.13q, 6PI SW*I 25 £A|£|fe 3 S4fll 0.2275g, £PI 325 SAISIfe Sttttflfll O.OOSg^ 

aey ^aie Dili mas ot/iaois §dh i7.37 Q oii ganAi^i * 0.2 pn°i qiaubeib §3iai3 spi yew »xiqi s^ii nzaact. 

01^ uij2M 13} sue &&25 ^^i y»Aj sxi^s nnea&*is# ^smoi □ ^3>m £ 6chi ppmap. e as me 
21 hsbboi stAtQBii sgas *tei» 401 ap. 

b|i20ll 7: S&21 £31 UffiAJ £XI§ ^ii OIBB ^1 U»AI 8Xiet2| H£ B flRBBgaS 

£P| 5}§|ai is 2A|£j£r D\]SLM 0.1 3q, 4PI Sfi.^ 25 5A|£Jfe § B4^l 0.2275g, 4PI 325 5AI£I^ Btf 0,015gl 

113! 3£IB OIIS 011915 0}A||EI|0I5 gDH 17.37gOII g6HA|£l * 0.2 OlAfliiEjM S3}A|3 «3| fcf&Al £X|°t »2»aP. 

01* *pi uijQoi ib sae B cfa2£ y»Ai auists »2»:a meag^ee ^smoi □ B3B e 7 oil ppmap. e 7M as Hue 
21 H5H}gJ0i expats eg/gje atejtt 401 ap. 

til 2 01 8: 3&2J #31 UftAI ^Xlg £31^ 0180 #31 BISAJ *ll£ S DH^l^^S 

£P| IS HA|£J^ 3HJ»I 0.13g, 6PI »ttfA| 25 SAISJb 3 S^fll 0.2275g, 4PI SW*l 32S fiAISJb a^B«Sfll 0,03l5gl H5 

SS! Dill «ia= 01AIIE1I0IM eDH 17.37g01l e6HA|^J * 0.2 W°\ 0|A1!^E1M e^AI^ &D\ L^Af 5^§I XII5»HP. 

oi^ &}| bin oil 13} a o f S2^ ^^i y^Ai ^xiete «ismn nnet g*£mm ^m\o\ □ i3f# e schi ppmap. e 81 as iwe 

2| HSWttOI SIAIPSIS EgfSM ^2ii^ 4^^f MP. 
«5| UI20I 5-81 3 ai5FS Qm R 22} »P. 



[fl2] 





(Wl) 


(W*|2) 


(W^'3) 








0.13g 


0.2275g 


0.0005g 


17.37g 




«1 Hi 6 


013g 


0.2275g 


0.005g 


17.37g 




Hlaofl 7 


0.13g 


0.2275g 


0.015g 


17.37g 




ti)J2a|l 8 


0.13g 


0 2275g 


0.035g 


17,37g 





^31 til UNI 5 LHXI 82J 13}5^P, ^^1 y^A} ^X|S| ^j|5AI ^[JS^ll SJ ^ S^BPJ SSff D\M OH §^}6}b ^6! ^^XIIOII ^2J 

»3B ^safe ^A}pdi^2j mx\ ie§ aoi^n 

AIAIM 1: S ^SSI B^PJ §P}9 ^^l BfflAJ »X|Bf MIS SI ^9 

15 SAI£I^ Pfjn^l 0.13Q, ^^l 25 SA|£|fe a B^M 0.2275g, ^^l S}S|^ 32J ^t!i^X]| 0.085g, HSia eaig 

Dill 0IIBI5 0FAIIE1I0I5 gDH 17.37g, S5| §}f*]|5 5ai01l&e O^S 0.00637gl g6HA|2J « 0.2 pni2J OIAHHPS ^3}A|31 ^^1 y^Af 

oi^ tt?\ u is oil 13} ^a2s ^^i yyAf sxiste xiison? imegs ^smoi □ sn e schi uplhmp. e 9m as bh 

&2J H5II}aOI dim Oil 1 m*| 82J 13}2}^ BBI 4^2! gJM M»P. 

aiain 2: a ^S2i a^Pt ^^}^i ^^i yfflAj » xi s me §^ 

S[S|Ai 1S HAISJ^ ^fn^ll 0.13g, 4PI »afA| 25 SA|£J^ S B^M 0.2275g, 1}§I^ 325 5A|£J£ BtittiSn 0.085g, 2SB 
a ^Z\m mm 01IEII5 0FAIIE1I0I5 gOH 18.37g, %D\MZ 5aiO|l&e 0}S 0.01274gl g6HA|?J ^ 0.2 mBl DIAII1PM ^3}A|?1 ^ 

^i yeiAi 9xisi ^^mm «i55}ap. 

oi^ 6Pi-uijizoii 13} sue ^2i ^^i yyAf mx\^m Mzrnn ^m\o\ □ ^3}^ e 10011 upump. e 101 as 1 

@2j H5IU^0l #D\ til HOII 1 LHXI 83}£r H£l B * 2i»Q. 

aiaioi 3: s ^S2j B3Pi yyM »not as §y ne §^ 

6T^I §}§l^ 15 5A|£Jb ^flilMI 0.155Q. 6PI S}«[^l 25 SAIEJfe E B 
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4>M 0.2715g, #31 32£ HAISfe Stf»«*ll 0.085g, 

B@!9BIS Oil! 0||EI|s OtAIIEIIOlM gOH 20.77g, SDI S^fllS MEIOIieS 0\21 0.04332g^ «0i §6HAIEi ? 0.2 Am2| OI/dlSEIS eBAI3 

oi* m\ biinoii ia gae* b JS2s £01 yew gxiots xn£mi> lei^^gi ^m\o\ n sat* e nwi upmao. e m as hh 
@pj hsiiiboi &?i di son 1 lhxi 83ib sra ^siaa sasaa. 

6IAIO0 4: S 83I3J UffiAl B 1© g« 

#21 i£ SAISfe imn 0.13Q, 4PI »&r^l 2S HAISfe § S43I 0.2275g, 6PI fflttf^l 3°£ 5AI£J£ Btttttiin 0.085g, 5^1 

eil 921* Dill Oil HIS OfAllEllOIS gOH 23.37g, B?| S3U3IS ^P01ieM0f°] 0.07664ge WOi S6HAI2! « 0.2 w°\ DIAIIgEIB Sj»AI3i ^ 

3i yew axis* siswao. 

0|* #J\ til 5) Oil 121 SSie Sa2£ «3| fcfBAf »X|afS 8128} 2 M&%£ ^§1 32*8 £ 12011 OPLH&P. £ 121 S3 UH§!°J 

hswboi #3i tii moii 1 mxi 8Bb aai 4*3 as b ^ °i$p. 



tiAioii 1 lhxi 4i seisib pe s 331 so. 



[S3] 







CW]2) 






<4 D J 




1 


0.13g 


0.2275g 


0.085g 


17.37g 


0.00637g 




2 


0.13g 


0 2275g 


0.085g 


18.37g 


0.01274g 




3 


0.13g 


0.2275g 


0.085g 


20.77g 


0.04332g 




4 


0.l3g 


0.2275g 


0.085g 


23.37g 


0.07644g 





e wa 011 pp %j\ mimm swib&ai axis* sseoii a^e gAioii 1 lhxi 43 mum se ^ an simoejs 223 ie a&s 4^°s 
:HddAi3i^ 91 Em b 4> sua. 



tf AIOI 5 S WS°J H^l^l ij}f£! «P| BBfAJ »X|Sf SIS « i@ US 



«3| »«W is 5AI£J^ ^a»| 0.13o, 4PI 2S 3A|£lb » §4**11 0.2275g, »«,^ 5AI£lfe BtiBtiin 0.085g. H^i 

SO 9P1 Olll Oil HIS 0}A1IE1|OIS eOH 23.37g, S3| ED\M^ m £1 El (pyridine) 0.04063gM g6HA!^J * 0.2 ^SJ Dl All ^ EH M S^AI^I £ 

^i yaAj axiBt «^»sao. 

01^ ^31 til B Oil 12} 5B& b da°5 ^3| y«tM ^XiafM JJI56^ HHilg^^S^ ^^^01 □ S3ffl E 13011 UPLH2iO. £ 13M S3 UH 
HSEf^OI ^3| tillHOjl 1 LHXI 82\£ g£| ^^jgJM M 4 s 2i^P. 

MAI 01 6: S S3|3f §3f@ «3| UffiAt »X|Bf 3|S » BHS S« 

6fPI S}^^ 1S HA|£J^ 3152^11 0.13Q, 6f^l 2S SAISfe » g^«l 0.2275g, «3| fflttT&l 3HS SA|£J^ fltittflfll 0.085g, HS1 

s^j 9BIB Olll OIIEIIS O^AIIEIIOIS SOH 23.37g, B^l ^3f«|S 1 ,3,3,-SaioyB-6-OWU|AfOiaS [3,2,1 J^B(1 ,3,3-trlmethyh6-azabicyclo[ 
3.2.1 loctane) 0.07874gl ^ CH g6H AlEi^ 0.2 /^2J OKAflttBIS e^AI^ y^Af »X|Sf 5^§§ 

oi^ «pi tii^oii 13} aa^s °^i y^Aj axi^e a^m^ let a^ae *s»oi □ sbb e 14011 uplhsp. £ u« ss 1 

BSI HSmaOl tfPI 0112011 1 LHXI 8B£ B£l 4^2|gj* B 4 s MHO. 

UIjUOI 9: 3fjnJ||S »fl(6| 42| Sf^MM MS© e^2J UffiAl »XI^2| B IIHe§^ 

6f^i §wm 4s sao^ ^jna 0.130. 2^ saiei^ a m^n 0.130. 325 saisj^ b^b«wi o.ossg, hsbso 

BBIB DIB Oil BIS OfAilEIIOIS gOH 13gOll g 81 AIL 1 * 0.2 /^2J OIAIIBEIB S3fA|^1 «5| «BAJ »X|Bf ^liSfSP. 

oig3ii ^^i ye^A^ ^xi^ s^ii 9110101 ?ioii ±e esai^j ^ 24oroii/H 902ZI biioiaam ^2Aiao. ^^1 y& 

A} »X|Sf ?|01l ClariantAf AX1020P(^gXj|M) BBSIB 3SB * 120"C01IA1 90S2t HOIB »SO. WIOIB^t ASMLM2I ArF k^Still Oil 
mOI £SAI^! 9 120*CO!IA1 902^ PAI bHIOI3 WHO. 01 fflOUHfl TMAH 2.38 OlgSfOI Btf8(0l £ 15°] HHgM °JM4 H 

sao. 

£ 151 BH@2| HSIU^OI «AfO£l« £££i^ ^2!tt ^^f 2iO. 

0171/d. 4^ 5A|9b SEI(2-m0IE^AI01IB0||O0ei!ei|0IS / Oil S Oil El 0^3 ^ PI 01 M / ±Ei®)m ®£g QE1\ ^^^s 
6f°iP; 
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2EOi8£ 2-5l0IE^A|01ia Oil El 0131^101^ 5g, Dili! Oil El OiaUBIIOlM 3g, ^EJ£j 10g2l PHAIXII^ 2.2'-0l£U|^0l±¥EI£0|aij BilOl 
s(AIBN) OAqM HSieaaiSH Oil a Oil Ell = 0IAIIE1I0IM eOH 200g Oil g6HAI?J^ 70tO\\M 12AIL> BfSAI&O. £Eldl en7i 

£ H^Xf g^OilAi H£H2) SEIS Dili Oil Eil= OlAilEilOl^ gQHl 160g 3E JIITiS** Oil! OilEil^ e OH Oil Ai SOI £!S 35 

8101 42| «£|(2-»OIE^AI0lia Oil El OIB^aiOl^ / Dili! Oil El 013 Bail 01 M / £EI2!]8 Sap. ^X|g£ 15,000, 4^ 65%. 

gAIOII 7: 7I2AIS »ttf*| 42J SISsM AtSS B aS2l *?7I BHAI »X|SJ *J|£ « HHSSg 

£3| §|Sf£| 4£ fiAISb 7112X11 0.13g. £71 »«W 2£ HAISb 3 S4X1I 0.2275g, £71 fflSf&l 3E£ fiAISb Btitt8fll 0.085g, H^iJ 
3! eaiM Dill Oil EilM OIAIIEIIOIM gOH 23.37g, S7I ®D\M^ M£|0H&M0l°i 0.07664gM WOi g6HA|^j ^ 0.2 /an 21 OlAilUEIl S2|AI^ £ 

7i yew gxm zsmm assap. 

oi* ^^i diBoii 92i sim ^se^ yeiAi gwiofs Mzmn M&%SMmm ^m\o\ n b:qis e 16011 ueilhhci. e 168 eh 

goj n SIItH oi £7| dlinoi! 921 13121b 83 4*3 83 8 4= 551 H CI. 



oi^oiiAi gwz bi2i i*oi, s aaoii mei g£2i S7i y&Ai sxiaj saoii S7ii S7ie 71^21 £&e^tt siai ^Aiciai^ sgj2j 1 
e^oiirr 2x1 s»e soi 4^!°j i@oi 7i^ai7ii aaEoi. ^;oi*jEm ^Aiciai^ 1111021 s^ouh saej agfli nneoi ^snxie 

S£E TRtitt 471 SICI. 

(57) 3^2] a?i 
3^?S 1. 

7U2*ii, 3S4>m, Btfsaai a §om sssiqi bessi soiaii nn§iij£ s soil ah me 9 aasa §7iai7I7| ?isi ssaiixi^oj m¥ gj 

2f A|g£|fe £71 fc*BA| »J|Dta ££MOil 2i0UH, 

£71 ££011 g7l# EH S7I8 ^§2£ 8lfc 871 y^AI »X|Bf ££M. 

2. 

n 1 80II 2J01AH, S7lb 1N feEAl pH 7.2-13.82J 27|£M £b 988 fS2^ 5lb «7| ygfAl 5£M. 
S^S 3. 

«l 1 SOII &OIA-I, S7lb 1N ^EAI pH 8-122J «7|£^ S^JM f§25 5lb ^7| t f £]Af ^X|°| ££M. 
S^S 4. 

« 1 SOII 9JL0\M, S7lb 1N ^EAI pH 8-112] g7|£M ?>b 388 ^S2^ 5lb S7| BHAI 9»st ££M. 
S^S 5. 

30 1 SOII ft! 01 AH, «7|b ^£IOI!&M OI°J, 1 ,3.3-^£|Dill-6-0IX|tJ|MI0l^^[3,2,1 HldlEITII Il^i g Oil AH 18 0I£2| 

M ^§25 aib ^71 y^AI ^X|°| ££^. 

S^S 6. 

n 1 s mxi a 5 » s oie e soil sioiai, g7ib 88nn awoi 10-300^%^ ^7iab ^§25 sib ^71 y^Ai »xm 2 

88. 
S^?S 7. 

M 1 SOII 2iCH AH. 7fIQJ||b OlAU^Tjl SSflg! ^S2S 6fb S7| ytfAJ SX|B* 5£M. 

S^S 8. 

M 1 SOII SiOiAH, 7 [ID HI b Els 5|S|^' 1 Eb 4^ fiAIEJb fS2S 81b ^7| y^Af ^X|^ 



^S2| S3I 




RiO ^0R 2 



£7! AiOII/H, Ri 31 R 2 b 0111710112, R 3 b 4^^X[0|E|. 



9S»d| 4 
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Ri(J OR 2 

#D\ 6I0IIAJ, R, j» R 2 ir OIIBPIOIIQ, R 3 fe *±BXK)ia. 




OH 



^OlIAH, I, m, n£ eblOIH □ S?l£r 0.2-0.5 SOIH, 0.05-0.32) S^OIU, n£ 0.2-0.752] S^OIP. 
10. 

n 1 soil $jlo\m, ^a^^i^ oifer^i steiaei ^shs s^i bbai am at ssm. 
ii. 

XII 7 SOil 2^01 AH. ^g^Xllb IN 31 2£M f§2^ 6fe »X|9| 

S^PS 12. 

m 8 son sioun, gg^*iii= mimxi mmmzi s&s m®°£ ms= u&m axisf s^m. 

S^S 13. 

HI 1 SOU 9X0\M, %B^Mt= Qm 2£ £A|£lrf 5gJi ^92S $??| BfiMl gfX|B| £2^. 
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14. 

li\ 10 QOU 9lO\M, gg^mtz as**! 2£ SAISJb 6fe ^Jl t^Af ^X|°| ZgM. 

»fl»A| 2 





16. 

M 12 SOil £ACH/H. §a4^l£r 2M SAISIfe »fe ^31 fc^Af ^Xl^l 
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S^S 17. 

M 1 SOII 9X0\M, g£h8fa*llte Pg S|SfA' 3°£ SAISIfe 2-SIOIH^AI si*) UfaS^OIiy ^aUIO|e°! ^§2£ Site y&IAI 

SX|e| igi. 

S|Sf±J 3 



II 

o 



S^S 18. 

asm 3 




S^S 19. . 

15 80II &OiAi, QE m^M 32£ 5A|£|£ 2-»0IE^A| Sj^ HtBtl^OUti «Sb||OI Sgi agjg ^§25 5fe £2! y^Af 

»*W 3 




3 
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S?S21. 

(a) fll 1 S LHXI a 20 S S 01k SSa «3I WHAt »XW £ggl HI ARB &¥01l ESSIfe 931; 

(b) tfllOIB 3U2AI3 BBW gwsts S£6fe BM; 

(c) S3I BBA* SXW ^¥0il SSSflXI^M tBS DM B4f»W 5£aiXI±^ S&AI5|fe BJI; % 

(d) &3i ssbiixi^m hh@i d[a 3 ^ moi o P | yeM ^ziam, ni^aiee aiatwoi ni&iafs hh^m ssai^ bjiis oi 
^oixi^ ^§2s s^i uew ^xi°t ig aa&a. 

S^S 22. 

XII 21 SOII SiOUH, 

4Pi (wsaia Bioia 150 mxi 3001021 ^^o\\m 1 mxi 5«a ^sss »fe *^i bba* sxiei hh@ ss&a. 

s^s 23. 

a 21S0II &0IAH, 

4PI (c)B3l2j k^Sil kir^ 2¥ SEb kSSOlU k^ * 2^ b|| 01 3 g§M ft|A|8|fe B*IM CH S»8H= 21 ^§2S ait s^i Bern 

»xw miesasB. 

S^?S 24. 

XII 23 SOII %L0\ M, 

tHIOia gg£ 70 LHXI 200 T; OH AH ^£Jrz 2^ ^§2£ 6te £21 BBAl &X|3J mg Sg&g. 

3^PS25. 

n 21 SOII 2I0UH, 

&JI k^gg£ lr5!°£/d ArF, KrF « EUVM SS»te 9»3d! (DUV; Deep Ultraviolet), E-S, X-£ §y Ol^gj g Oil AH fiSjSfOI 4>SBfc 
S^S 26. 

xii 2isa ^aoii amoi fli^a ys^i ±». 

k£ 

kg 1 
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t 



SE£ 3 



£3 4 




*4 I'j.. * 



£3 5 
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£S 6 



! 

! 



E£ 7 













































































■f : 


A " J 
















8 




£3 9 
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SEE 10 



EE 11 



£E 12 




£0 13 



t 

* 



v 

'J P '? 9 41 0 
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E£ 14 




£2 15 




£9 16 



